Abstract. The meso-, submeso-, and microscale structure of a front in the California 2 Current was observed using a towed vehicle outfitted with microconductivity sensors. Thir- rates and the time scale for frontal evolution.
1. Introduction
From Frontogenesis to Mixing
The cascade of energy from mesoscales of O(10-100 km) Since it is difficult to observe w directly due to its small 
where the buoyancy frequency is 
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As expected, gradients are enhanced on the dense side.
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Cyclonic vorticity (i.e., Ro > 0) is elevated ( Figure 2h ). α and our microstructure measurements.
444
The ASC at the upwelling front leads to restratifying (upward and positive) heat fluxes almost everywhere ( Figure  6b ). The flux is: Jqw = ρcp w θ (8) where primes denote deviations from the depth mean, the in situ density is ρ, and the heat capacity is cp = 4186 J kg 
X -5
Our microstructure measurements yield heat fluxes of 
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To calculate nutrient fluxes, we assume our mean mea-502 sured diffusivity, KT x, applies not just to temperature but 503 other scalars, such as nutrients. Then nitrate flux is calcu-504 lated as:
and similarly for PO . These values are 
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• 24 N, where we see a chlorophyll filament is advected 521 and strained at the front (Figures 1b-c) . In all cases, the cated by thick grey lines in (Figures 8-9 ). 
Summary
Using a towed vehicle we conducted a spatial survey of ].
636
The strength of this front and its vertical exchange are • 18 N of a cross-front section shows the front is located near x = 0 km, which is the cross-front distance from the region of maximum gradient at σ θ = 24.55 kg m −3 (thick black line) at a depth of 24 m. Other isopycnals (25, 25.5, 26, and 26.5 kg m −3 ) are contoured (thin black lines). Individual plots show: a) potential temperature, b) salinity, c) spice gradient (potential temperature gradient on isopycnals but plotted on the isopycnals' mean depths), d) eastward velocity, e) northward velocity, f) upward velocity from the ω equation, g) horizontal strain from the objective map scaled by the Coriolis frequency, h) Rossby number, i) reduced shear from low passed, mapped currents, j) microscale dissipation of temperature variance, k) microscale thermal diffusivity, and l) Turner angle on isopycnals but plotted on the isopycnals' mean depths. Longitude is shown in Figure 2b The front is located at x = 0 km. Individual plots show: a) potential temperature, b) salinity, c) absolute value of spice gradient (the cross-front potential temperature gradient on isopycnals but plotted on the isopycnals' mean depths), d) eastward velocity, e) northward velocity, f) upward velocity from the ω equation, g) horizontal strain from the objective map scaled by the Coriolis frequency, h) Rossby number from the objective map, i) reduced shear from low passed, mapped currents, j) number of SeaSoar data points in each bin, k) number of microstructure data points in each bin, l) Turner angle on isopycnals but plotted on the isopycnals' mean depths, m) dissipation of temperature variance from all data, and n) thermal diffusivity from data with |T u| < 35
• . Thick line is σ θ = 24.55 kg m . The composite front depth mean from 56-280 m of: a) Rossby number (black) and strain scaled by the Coriolis frequency (grey) with both from the objective map, b) absolute value of scaled vertical potential temperature gradient, c) absolute value of spice gradient (isopycnal cross-front temperature gradient), d) eastward (black) and northward (grey) velocities, e) vertical velocity from the ω equation, f) reduced shear from low passed, mapped currents, g) thermal diffusivity for all data (black) and doubly stable data (grey dashed), and h) dissipation of temperature variance for all data (black) and doubly stable data (grey dashed). i) Upper black line shows the total number of hydrographic data points in each distance bin, while the lower lines are for all microstructure data (black) and doubly stable data (dashed grey). 
